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Abstract 



PROBLEM TO BE SOLVED: To reduce a capacity of defect management information and shorten a 
defect search time and an update time, by compressing defective sector information. 
SOLUTION: A defective cylinder information management part 17 generates and manages a one-bit 
defective cylinder information 21 indicating the presence/ absence of a defective sector for every 
cylinder. A pointer information management part 18 forms the one-bit defective cylinder information 21 in 
groups for every plurality of cylinders, generates and manages a pointer information 22 indicating a start 
address of a defective sector information. Further, a defective sector information management part 19 
generates and manages a defective sector information 23 corresponding to the start address designated 
by the pointer information 22, e.g. for every four bytes irrespective of kinds of an alternate sector and a 
split sector. An alternate process part 20 searches the defective cylinder information 21 , pointer 
information 22 and defective sector information 23, thereby carrying out an alternate process, in 
response to an access requirement from a host apparatus. 
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mm*. *so*s«ap#u, i»E«c#*^«*aiL 

-f > * iff is * && l x «ai- z # -t > * ««*a» t » 
4 ULttoflmt LrWE#-f >*flm-c»s&3*tfclM 

Jiffi^mOT^-feXH^UWLItFlE^v'J >riff«, 

* -f > 9 miss, y xra -t 9 9 mm. * * - + 1 x £tt&a 

So 

[fff**3] f*aiE««E««ii:ft'"T. mitEX 
RSv'J >rif«*a«»±, ffifEXfin-b* *tillS£ LT, 

'J > ^tiflS, KRS^ » K#^, &tt5fc-t 9 9 T Y V?* £ 
^flWSPlf 7 h, h 7 ^CO^K-f-f -7 J- 9 h*^i-*IJ 

[§s*3H] «#«ue*w>ES*esK»v»-c, mum 

Kux**£jfiL.-c*au mie'tM >^'^ff*6t ^ asB^- 
J:*Xfil-k?*^fmH$^i7 vuxz7f:i-#'<>9m&<7> 

[«9!«>I*«fcBWI] 
[0 0 0 1] 

^Srtfai-^.T'-f 7x? Hffl&fc, £BO«ig&AI$ 
[0 0 0 2] 



[&*<0ftffi] ft*. KPS-fc* 9<r>ilLm.7 KUXffSa 
C/XRl-t? * <0£tt5fc-t ? ?7 KV-XSr^ai" -fcr'-f 7 
i^Hf^lisH8 (A) (OiTC, ->'J>^meU2 

fc^Ffcfc^v'J TFFFFFFFFhJ if 

10 OMiirSESUt'So 

[0003] 118 (a) rav']^>^7i? mm 

* 9&m±. 2'*4 L< l±4 h3Mi<Dlff?8T-fl} 
j££*.Tgi§iraSii.&o ED*>, Xfii-t: X 
15 -?>) v Y-t9 9(D®£iiim8 (B) 01^2^ 

te^nm-c-ifc o, s^xft-t^ #-o^-g-tci±ia8 (o 

?)J:^:, 4/<4 h*tfc«>tim-e**o 
[0 0 0 4] H8 (B) O^yj? h-t? *OXRi-b? 

20 -e^ft-t^ 9$t^\L' ~J Y ALT, X^r-t:^ 9^.^'J 
hSP> X 7*y y h-t * * k'-; h S L , s*»-> 'J > 
^fUpe v h DL SriiJ^T, T1S4 Vf y h^rXPii^y 
KS^-t Ltv>S t % &<D/H b 1 tci±s 1 /<>f hJEOX 
Pig -b ^ ? Sr til 0 ^ X X ^ o 

25 [0 0 0 5] El 8 (C) ^ft-fc? ?<7>XR5-fc* 

ii, fSi^'OO, i lix-/ 1 ; 7 h-t9 9 tisic-e* 
^vf y h s s «riijt3^-c, ->>; >r**tff h s st±-t 

? 9& J $x-i>z> 0 

[0 0 0 6] 

35 MfcWMIWfeLJ:} £■*-*»«] L^L'i* ? 'b, -OJ: 
ORfiU'5:*l3f, H8 (A) <D'y')V9'r< -7 3^9 Y 

(i,<)>9-*$k) x (2M-f b) 
40 tiix.*o i^v f-f^?eS02^ , /->''Cl h77 
9^tz*) 2 5 ?£&A*gfiT-(±, Xftl-t^^ffi 

ii7>>*x 'J -y 7*-t? # US 9 (A) <r> X o iz 1 

(B) ©iit:2/<-f miTtt6^ h* f £<Hr-* 

45 &o 

[0 0 0 7] -<7?«t 0 %¥i&&&<r>mi]UlZttL'*4x-> 
50 ■t'J^dD-xvKSS (MfeSI) T-(±, EI8<0 



- 2 - 



2000 01 13 11:50 



HUSH 



ftmW- 1 1-773 



(7)/-«l)gl8 (A) <0«fc iiv 1 ) >^l-Xfil-fc? 
H<6T KU'^*f*o<0*jh*!>» 139 (A) (B) (C) 
«, • #-f V^flMRRtffcfiH:* 

*««-e*ai-4**tt fox? hVSflHRe 

[0 0 0 81 BP*>, 119 (A) OfcRIV- 2 
|«*fi[|:'/-/'iA7 KffrtCT > 
tOfflfeTYUX (Sirn-z^TK^LBA) £g 
H9 (B) O /- > • #4* > 

fiSLtflLTv^, H9 (C) OfcRS-b* *1f$ftli 
6 /<-f F OflMR-C* »J , '<4* b 0 fcfcPS-b? /< 

SEtf tf 7 h A L T „ 3 tf -j h tf5Xt»*»a^ * K#-9\ 
2 1f^O$ft^y | J>'mU, /<-f h2, 3li2 

FOXB-/ V V^l^fc L, >M h 4 l± l/<4 
£ftfc&a-t L, JE^'-I" K 5 (±2 5 

^W±<0^fiicMl&-t-5> 'J -f- reserved) t LTv 

& o 

[0 0 0 9] L*»U BI9<0r'-f HJMR«3V*-> 

7^ htiMRW-y— ^-^rflfi, l8Wf-f 7*.i> HI 
ff^Ult&LT, 12 9 (C) OfcK-fc feJfctt 
IC2^W KOfcRBvy v^fHf-fco- KU T*-t* • 

[0 0 10] Ii:, r-^lK^aw^^^v'-^-c-i h 
7?J-S>) 2 5 ^JiLit^^^fi-Cti, II 9 

(C) ^fcPil-fc^tiSISO'^ h5©Vf-7' (Reserv 
ed) fcflJfflLTXfiS*? ^^Stf^ttft^a-t?:^ 

[0 0 1 1] *§SW»±s HI»Sii**S*«>n- 
ctr% 7x* htaif«<7)S£9JiffitlEffB#HO 
[0 0 12] 

[RH*»*i-*fc*>«>*fi] 9 1 li^f&^ 

aa lt^s±co *u*i-sm u«i$wr * -t * * 



[0 0 13] feUIS SUO#:£?£liSl-*>oT 

(±, ^J!BS' , J>'* r ««*a»l 7jJ*>>J vrSUftK-b 
? 9<D%m*7jk1r 1 hWXfilv'J >^1f#2 1 frit 
6tLTl : ai--&o >*fll*tfS«l 8 (i 1 fc'v 

05 hoxB-><; >rmm2 1 

y'itLXkm*? 9m®<o®ter Yu**7jkT#<< > 9 

[0 0 14] IC, XPfi-t^lfWSgU 9li, £ft 

10 JHflWflMRi: LT*-< >?tii$g2 2-C-ti^$ix^ggteT 

&o -f-LT, iii^MOTi'Hr^^lc^L^jSiagC 

2 oi±> xnvv >ymn2 1 , <1M >^«^2 2jy 

15 [0 0 1 5] XRl-t^fiiffieaffil 9I±, *«-t^ 9 
<75lf«t LTXPffi-t^ ^"W«2 3 «r^j**ai-4. 
ffi$S2 30n- KtS^T 4 /^f h#(SUS^?n, -t ^ 

20 n-ft'<oMft«fcwv>#, -9— f-^m 

[0016] fc«2/ y > ^* «*asi5 1 7 li, fcfi1-> u 

25 -iM >*1*$R2 2<0$S«rfi«-C§4o XRI-t^^«a 
fl«l 9fflt4XI-t? *1f£82 3I±. B-O* 

v^itii2 2T- ! ffasftam&<^i!s-t? ^flMUfo 
»je -> »; > r * e»i -f * ^ra > ')>rmm w*. &x?& 

[0 0 17] £<OJ:ofc**W*>e**11t:J:ftU\ X 
•> y > rif SSO .1* > 9 If IT -t ^ ^ If «-c« 

*sn4f< h« : aifa«-E^t-c7-^^-7 7 

fioigtt](zWL'7''f 7xjr -mffl*«iiEU 

[0 0 18] ifciftO'^ff^ h^UfiJffl$K4# 
45 ^<0 1/<-f (•ftWTWy'J KUxflitUov^T. 

xps v y y vrn aJtasp 1 7 ii, -> y > ^ftu^Pi-t 9 

teT* KVxt4*LtWIS'/ , i^/««2 1 i LTfi 
U *-(»fllifl»18i:J:4XBH:^ 
50 ^IfffiOgg^T Kl/XSr^-T'K'f >^««2 2«O i i : a : Sr 
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[0 0 19] :<7)/:«!) / <>ff^ h^><Dtzibl~M&l~7 
fMtuo^Tli, fcBvV>^1f*R2 l**fc«*>UfcB 
SS<7M£T££T13tftC LTr^ 7xy~ Ft-ffflo 

[0 0 2 0] 

£ Q (HDD) bLXtohtitz 

hn-;HHK*K- K2-C*/£2ft&o tM X n 
— » 1 Uli, KI CkLt*»Sh3tR/wyj 

tiUt**^^^^-* (»T TVCMJ 
6 fcfl8x.£o 

[0021] fa^x^D-v>l U&ltfcR/W 

u-;u[US&*'- K2 J&*<bO v 'J7;HEiS7 -f >i:J:* U 

[0022] A 7 K77-ir>'7' , J'f 4lif^^x>^ 
n-v* 1 KttltT^aBMlfW **8froe«EOtfc 

4fi>T >y{?7~4 Vim^tzU Ktfflli 

yK77t>r , J^«flLt^*. 3>hn-;u[plg& 

ftoMCU (70na>fn-7^';M 7 > U - 

»5§t<7)777yaPER0Ml 2, D RAMSrffl^/: 
f-^A77?13, VCM > K>U*- * 6 

tKIHMIPi"4+-#3> h n-7 1 0* JE^_tf£l£fi 

4 0 

[0 0 2 3] *»«Of< M*«OtfSli, MC 

8Sn, rtgL/:7-^/<777^tU16 a^l±, f 

**3i*)±*f OKUBE *tfc S tiTRBB £ ft, -E-ftWP$(i 
1 6 a±<7)fV hffSlf^B 

*jt*uMCU7i±, ie^^7nxcwif 



[0 0 2 4 ] 03l±02<OMCU7U<toTj£SSft* 

* Q :ofOx^ HMWIoflWEii. rM h 
ft* c tffitttfSffl 5Ulifc«->'J >^1f 

*sirg»i 7, *>r >*flMwi»i 8. xBt^^« 

50:31^2 0ri*t*lt<bft4o 
10 10 0 2 5] f-T7** hffiSietg^l 6fi02<OMC 
U 7i:Rltt^47-^^777>*U 1 6 a±U:SIS 

$8 2 2au f XRS-t^^fll*2 3T«$ixTv^ 0 09 4 
ii0 3<£>7M h«*E*»l 607-^<777 

is >^e>; i 6 a uistt^^^'J^^yoUiB^gl-e^^o - 
o«i:*oTli, fcB^'J >rm&2 1I*2'M h£l 
JtMftfci-alMR-C*^ 7-^^<777>*«J 1 6 a<7> 
T KU^X**5Bfc L^K*> , J>f1f»i'i72 1 a 

20 [0 0 2 6 ] >?m$£2 2 t>, 2AOOfl|» 

t*57-^<7 77>*U 1 6 a<OT YSrSfcSI 
7K^tLW>^fl»i'J7 2 2 aC«ft«M» 
ixrv^o 3EKXB-t**«»2 3i±4/<-f h*tt«>i« 
7-^<777>^'J16al07K^Z 

25 £5fcHT KUXfcLfcfcB***1t*^ T2 3 aCS 

[0 0 2 7 ] 0 5tilH3 USLfcf-f 7 jl * HMMEflt 
SSI 6i:^f^Xfi?v , i>^M2 K 
«2 2X0 f fc«-t**««2 3 0||It*S. 05 
30 (A) li^fSa^or'-f 7x^ hlf^ar-ffiffli-^XRS 
v , ;>^lf«2 i-e**9. * > 

h**ou*u rshfcif? h-7?y««t itM^n 

[0 0 2 8] 115 (A) i:*otli, ^<-f h 0 t/W b 
40 1 60 2 h*#"»HiLTiJ /<-f h OffiiJiivU >r 
0-7i:o^Tt'7 h 0-7**#JOST^tL. ^<-f 
h OllC^otliy'J >^#^*8- 1 5^ f t:*? h 0 - 7 

<7)v'J 8 1 9 2*-C*o/-tf4 v'J>^ 

45 8*tl^ h^*B->V >^ffi«2 liiSCt^ 
£v 'J >/$fi8 1 9 2*MS 1 0 2 4 aM 

[0 0 2 9] 0 5 (B) li7Kl/X*0^t LTHftg 

50 ii. 05 (A) i:StA'O0, 1 <02vW hjfro>XB 
. 4 _ 2000 01 13 11:50 



&m¥- 11-77 



-> > rmm. 21, m*> 1 6 -> > ^55-oxPi-> »j > ^ 
its 2 i *■ i yfr-'ft it, &>m >r<7)Xfia-t? ? 

RS->'J h 0/ 1 0£Kgffiff6l!tt7 KU^ 

[0 0 3 0J -KDltm. 7 Kl/X*-f t LTOtf-f 
>*«*2 2U:, 05 (A) f^x-f h*ttU«5S3*t 
2> 1 6 v'J ^WXKti- *«IS£!l$;E-r**:tf>0& 
fflr KUXtf'f t LTfigfg-r&o 121 5 (B) Otf-f 
>*1f$R2 2 <i, IU5 (A) <OJ<4Y0, KDZ^-iY 
(1 6 ->'J <0*Rlv'; >^tiM82 1 KfcH&L 

[0 0 3 1 ] *fW«!K«±, >*1flB2 2 0tif»fil± 
gy'JV^Sl 9 2*tLfci#, i5 (A) <7?X 

rs-> 'J > rmn 2h«io2 4^fi?*d, xrb v v 
>rmm2 102/^ h^etu^'f 2 2 *> 2>< 

* hJMfcOflMRfc^-x.iifc*^ tf-f >*tifi&2 2 
1 0 2 4'U h«««lt44. 05 (C) MtXRB-fc* 
?ffi»2 3T-*4. *»-fc**til»2 3«i, 04<O*PS 
-fc ? * If $ft^ i ;723 aOHi:7-?^777> ; t l J 

■So 

[0 0 3 2] Xfi?-b^^«^2 3 a«7 KVXIi, 
05 (B) OtffVy- 11812 2<752/<f Hf«-C»5eS 
HSXRgv > ^Wff^'f h0/l oX«timMte7 k 

wx^^aiRSi: Lts^t 1 6 -> >; > r&oxn* 9 

*?m®.2 3*«W»»c**Sti-CV»4 0 115 (C) flJ&PB 
-t??f^2 3i:c|^i:*otl±, XV&-t9 9til 

%\\\-W&tt<, &XJ*4 Y 0. 1, 2, 3<04A-f US 
Sfi«LTv»4. Z.<r>tzt>, B3^7i?HfS 
til 5UJ:4XRB-t*^m**2 3 "9— 

f h fCftiti- i: * f T-# , * 7* 1 ; ^ h -t * 9 k 
•fc? *"CO/W I- ft<0«] Ofl-lt ££f! i: L«rv»i 

-eo^ 2 z<n>m%. M«f, ^--7- 

[0033] xv&-t9 9mm2 3 <nmm±<x<7> ± n vm 

4o iT'W h 0<O±fi4 fcf 7 MCI±3tft(£fi#-f 
f£4fcf7 l-7!i*fiJ0^T'bnTv^ o ^co/n'-T HOOTfi 
4 t' v Y K li fcfil v ') > ^flMROTtt 4 tf v Y **« •) S 

Ul± s 12 5 (A) «2A-fHf$t^?il5 16v l ) 
*1 6*>U >y#OfcH****«0*««FSg©fcK6-> 



[0 0 3 4 ] BP*>, ±a^m*^<b<08 fc*7 h.cOT^-t^ 

05 ft^if-g-, 135 (A) (B) <0£P® > >J > 9-ffi® 2 1 S 
If^'f > ^1fS2 2 CJ; -oX. 79-t* •>•; >^if«<0 

[0 0 3 5] Xfti-t^^ifffi2 3<0/U h 1 ICIi, ±(i 
4 fcf-y h £i£fflLT£ft{2:tt#-f?> c Wi4 h (fl 

1 Y? y ?M*)-t9 f&2 5 6i&z.&V->Xt± 
ifi4f';H ^fiJ^STibK, i^T{44fcT vHcX 

1fffi2 3 O/t'f h 0, 1 lco^T{24 If -J Ym\zKWs 

') >rmWitxm^^ Y*&^iW)gxxt3*), ztuz 

X iXXm-t9 9 mm 3*n- KfCXIB-b^^tr* 

20 ttfcffiilK&g-e^* i ^ ULTV'4, 

[0 0 3 6 ] Xf&-t9?mm2 Z<r>;<4 Y2<08Xv Y 

*o Xf&*9 9m&2 3 WW h 3<D±(i4 kT^ h ICW 
F0, 1 ffli]<OTf4 4 t* 7 h , 4 tf -y h izftfc L 
25 ^±^4 fcf-y hO£ftftS#-§-**«9i!iTfeftT^S 0 
M*-^W h 3ffl<03 h §, 2 If 7 H(cov^rti*iJ 
ftptT-y h LASTi tf 7 h ALT7l<«!|l)^Tf>n 

So 

[0 0 3 7] W©t*7 HASTIi, ^<0tf-7 YZ-tv 
30 htSit-CXSS*^yM2 3* f l-7 7 70f^7'-f 

TttXV&-t9 9mm2 3tfzV) 7 Y-t9?frHK*9 

h S*i"Cv^ i^cft-fc* 1 4^L, Olc^'J 

35 T £*i-CV^ t^T" 1 ; 7 h-t? 9X'hZZ.k&7Fi- 0 
[0 0 3 8] XM*9 9tfm2 3Ufc»t*3/<-Y HO 

Tfi2 t*7 n±, 2^*-f h i<08 if 7 f-r-ti^^n^x 

Ri-t? b±S$L2 tf 7 Y<T>XWk j z9 9^<T> 

40 ^^C* f 2 5 6 WTO-Z-XC^orii, 2^-f H<08 
tf 7 KOXHHr? ^#-f-T-J£») ^>7)», 1 Y? ?9£fz*) 
<D-t9 9iii) < 2 5 0 2 4-t? 

1 0 t* 7 h««t4:ofc»*Uli, Z><<< hg<OT 
(2:2 kf 7 h-CiS5g3*i**ra** *#*ro*tt«rttfli-f- 

45 -So 

[0 0 3 9] |S5, XB-b**flMR2 3UiJt»T» $ijf«lf 
7 h ALTi«li:-t7 YZiXtzk&'<4 Y 0, 11^3 
W#^ft<2;S§^-***'S!)i-i** < , jtU»J^fcT-7 l-AL 
T* ? 0 U? >)72ixtzX-f') 7 h-t? ^Ot&-g-m±5:ft 
50 (iS^liffifflL'fc^ci:^^, h 0. I$7^li3 



- 5 - 



2000 01 13 11:50 



ftm^ 1 1-7730 



[0 0 4 0] m 6 idtfl 3 co&tt&SSfc 2 0 U <£ 9 ±S« 

y'JVfffCC, 7*-tX^v KffHH-, 7?-fcX 
TO-t^^ff SS, 7*-bx»T-t***-f-SE*«tt 

[0 0 4 1 ] £OJ:9*7**X««*$*tfc£tt*3 
65 2 0I±, irXH->U >^i»«2 lO^SRSrffOo ID 
Xf^SlT*, T^-trX v'J >/ffCC 4-115 
(A) oXfilvU >/fl?f&2 101/<-f hft*z»W-C* 

8^Uf7 7'S 2-C, Mx.lfBI4 OJ:o 
y»J 2 1 a O^feUT K^XC^f'^S 

7- KflMtXB^y >^1f«C t Ltn- Kt*^>o - 
co J: i i:Ltn- KLfcJcB^'J >fifiCi:ov»T, 

[0 0 4 2 ] tf *y h Bt!>*1 dor^-tx v'j 

dfc^ib. Xf7/S 4 Kit*. B4 0^>^flttll 
it 2 2 aOffeslT K U X Y K X f y ~f S 1 t*^/:ffiA 
<D¥»<D (A/2) **0x.^r KUX02^>f hOV- 
KflM**n-Ki-* 0 EP*>, H5 (B) 0#>f>^fll« 

2 2 ^xPii x u y rm m<o itf^ ^sn^ i 6 v u 

i + l^B*«BBS6r KUXfcn- Ki"* 0 ^:^r 

r KUXOfcRS-ty' ^tfS^^f -^S 5-C4/<>T hn 
- K1-&o ^f^S 6T% X-ryyS 1 -C#«&fc 
*0 BT^^^^y'J >yflHROTtt4 fcf y M: 

[ 0 0 4 3 ] &9B*«Xffi****«0*OXB$''; > 
(T12 4 tf* h) U-St1-*t, Xf7yS7U 

ri>^x yf + Zo 

[0044] km*? t&^&r ^-trxgais-fc * * s s 

*fflx.-CV>*Uf, Xf7yS9T% fcKI-t**#-?-#7 
^■txM-t^ ^§^-S E J: ^/hSw^5*»f-x^^i- 



[ 0 0 4 5 ] A L T If v h^ltAixlf, CiiliSft-t 

05 ^IfcDO-b^ * »-e« TiBT Et$*!) 

0, ifc&OErt^ttffillO-k Xxv 

7"S 1 0T-ALTkfy h *« 0 o (i, £ *U± 

cTv^x^ 1 ; y h-t? ? l~tti-2>i&mi?flo 
[0 0 4 6] — Xx yfS 6 to- KLfcfcPB-fc* 

15 *^>^f -^S 8 X-XVSk*? 9 

7*-feXJM6-t* ^«*S S J: 9>h**ofc»#C»±, 
Xx^S 1 3 Kit*, fc«***flMRO*MPtfv h L 
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